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(Received by the International Bureau on 22 July 2004 (22.07.2004): 
original daims 1-79 unchanged ; claims 80-140 added (10 pages)] 

means for increasing the outside diameter of the adjustable expansicm cone as$enA>ly by displacmg cfae 
actuator and ^ a<$us1able expa&sion oone asseoibly relative to die eaqpandable tabular 
niciDber in a second direcUcn cypposiie to the fnst ds^^ 

78. The apparatus of claun 77, wherein die means for displacing Hts actuator of die apparatus in the fiist 
direction con^jiises; 

means for impactine the actuator, 

79. Ibc^patatiisofdaim 77, ^viierem the means for diq^ . 
cone assembly relative to die expandable tabular memiher in ib& fast diicction composes: 

means for indpacdng die actusior. 

80. A mefiiod of radially expanding and plastically deformieg a tubular member, conqnising; 

radially expanding at least a pordon of flie mbular member by increasing an operating pressure of a vohuno of a 

fluidic matenal containod by at least a portion of Ae tubular meabet; and 
radially expanding and plastically deforming at least a potdon offlie tubular member by displacing an e^qiaosion 

device vnthintbe tubular member. 

8 1 . The method of claim 80, wherein the volume coxuptises an aanular volume. 

82. The mediod of claim 80, wherein the eiqiansion device is coatroUab^ adjustable fimn a fitst outside 
diameter to a second outside diameter. 

83 . An apparatus for radially e)q}anding a tubular meznberi conq^rising: 
a tubular support member; 

an adjustable eaqpansion device movably coiqiled to die mbular support member; and 
means for adjusting the adjustable expuxsioa device. 

84. The apparatus of claim 83, wherciu the means for adjusting ai^nstable esqmnsion device comprises: 
fiictkmal means for acg usting the adjustable expansion device. 

85. The apparatus of claim 83, wharcin die meaas for adjusting die acyustable eiqiansion device con^iises: 
resilient means for a^nsting the adjustable esqpansion device. 

86. An adjustable expansion device, e on^prkfag; 
a tubular support member; 

an adjustable expansion device mnvably coupled to die tubular Siqiport member, conqnising: 
a phurality of expansion segments; and 

means for guiding the eaqpansion segments on the tubular snppon member; and 
means for adjusting die ai^ustable esfiansioii device. 
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87. Hie ac^ ustablc expansian device of daim 86, wfaeiein tbe adjustable e}cpassi0n device fuidicr 
coDDpQses: 

means far hiterlocldiig die escpansion sefimeiits. 

g&. Hie atyustable esqmndoa device of claim 86, whef etn the means liar a^ostiog the a^ustable expansioD 
device comprises: 

lesiUent means jfor auppartmg the aqjaasion s^ments. 

89, The ai^iiaiable eT^Ntnsion device of claim B6» wherein the expansion segments include first and second 
interleBYed groins of eiqiansloD segniejuUt. 

90. The ftc^vistable expansion device of claim 89, wfaerein ^ means adfostiie ^ adfostable es^ansion 
device comprises: 

means for displacing the fbsst and second inteileaved groups of expansion segments in opposite 
directions. 

9L A mediod cf €pesa:6ng en adjustable e^^panaion devjce gornprt ctfig a plmnlity of eacpanskm segments, 
comprising: 

guiding die expansion segments on a tapered body; and 

controIlBbly displacing the expansion segments along the tapered body. 

92. The method of claim 91, &rto 

xcailiently guiding Ibe ea^ansion segments on die tapered body. 

93. The mediod of claim 91, Anther con^irisiii^: 
intexioddng die expansion segments. 

94. The mediodofckim 91, furdier comprising: 

dividing die expansion segments into first and second gnnips of expansion segments; ft«d 
interleaving die first and second gros|is of eiqpansion segnoents. 

95. The mediod of daim 94, fnrdicr ccmiprising; 

overl^iDg the first and second gcox^ of expansion segments. 

96. The method of daim 94, wherein controllably displacing die esipansion segments eloog die tapered 
body compnscs: 

displacing die ftst and second intexleavcd groi^is of ^^ansion segments in opposite directions. 
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97. A meAod of operatiog an adjustable expanskm device cini;ai6iQg a plura% of expansion scginents, 
coin^ising: 

guiding ibe e:q)ansiQn segments on a multi-sided tapeied bod^ 
imeiloddng the e^qpansion segments; and 

controllably displacing the expansion segments along tbe tapered bo^. 

9S. A meibod of (^seratbng an a(]{ju5table expansion device comprising a pkffali^ of expansion segments, 

cosnprismg: 

lesiliently gttiding c^ansion segments on a multi-sided tapeied body; 

guiding eadi of the expansion segments on o pj i osilB sides in the cixcmnfereodal direction; 

inledocldns ilie eaqiansion segments; and 

contronaUy displacing the oqiansion aegments along die tapered body* 

99. A mediod of operating an a^nstable expansion device oompzising a plurality of expansion segments, 
con^iising: 

dividing the expansion segments into fizst and second groups of eiqiansion 

imerleaving tlie first and second groups of eacpansion segments; 

overlying fiie fiisi and second groups of expansion segments^ 

resilicntly guiding llic cxpsmion segments on a multi^ided tspered body; 

guiding each of the e;^>aiision segments on opposite sides in die drcnmieicntial direction; and 

controUably displacing die expansion segments along the tapered body. 

100. A mediod of operating m a^DsCable expansion device comprising a plurality of mqpansion scigments, 
cuujpiising: 

dividing ibz ejqpansion segments into first and second groups of e^ansion segments; 
imerleaving the first and second groups of expansion segments; 
guiding the e^qiansion segmEnts on a multi*sided t^>ered bod|y; and 

controDably displacing die ejq^ansum s^ments alorig fiie tapered bo^ winle also relatively displacing 
tile first and second groups of expansion segments in opposite directions. 

101. A metltod of plasiicaUy defomxing and radially expanding an oqiandable tubular member using an 
apparatus con^rislDS a tubular support member, an a^'usfable e3q>ansion device movably coiqilcd to die tabular 
si^port member, and an actuator movably coiqiled to the tubular support member for adjusting the adjustable 
expansion device, cmnpising! 

coi^ding a first end of the e)q)andable tubolar member to a Irbnlar stnictnre; 

locking the actibtor to fiic tubular si^port memto of ttis qiparams; 

inserting the apparatus into &e first end of die expaixlable tubular member; 

moving die actuator and the adjustable expansion device of die i^paratus out of die second end of the 

expandable tubular member; 
rcjnserdng the actuator of die ^jparatus into die second end of fi)e expandable tnbular mcmboc; 
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unloddng &e actuator 6am ^ tubular snppoit xoembtt of the ^aiaius; 

totating ^e actuator reladvc lo the tubular support member of the appatatus; and 

iDcreasing the outside diameter of the ai^ustable expansion device by moving the tubulax si^poit 

meiojber relative to tibe aetoaiori tiie aiyustable expansion device, and Ibe eiqpandable tubolor 

membei^ and 

plastically defoiming and radially escpanding "aie expandable tabular member by moving a<yustablc 
expansion device tbxougii fhe expandable tubolar monber. 

102. The metiiod of claim 101, iiiiezein tie tubular si^pmt member includes one or more higs; wherein ihc 
acmatot indudes cmc or more caoe^ondiog retaxoiiig slots; and vffaecein locking con^irises positioning the lugs 
into the corresponding xetafning slots. 

103 . Tbe method of claim 101 , wtieidn the tubular support member includes one or more higs; wfaeiein the 
actuator inchides one or more ooixesponding retaining slots; and wherein imlneVing eonqanses posiuoning ^ 
lugs out of engagement with conesponding letaizung slots. 

104. The method of claim 101, wherein moviii^g the tidnilarsiippoirtniiem^ 
adjustable e^qyansion device> and die expandable tubular member conqinseSi 

the actuator fridianally engaging tbe ei^andabla tubular member. 

105. The method of claim 101, wherein moving the adjustable ejqsansion device tfarough the expandable 
mbular member conqniaes: 

pulling the a^ustable expansion device trough die expandable tnbolar mmber. 

106. The method of claim 101, fUrdier conqirishig: 

fhiidicty sealing the intezface between the tubular s up po rt member of tlie ^iparatus and the eipandable 
tubular member; 

vdieiehi nu>ving ^ adyastable expansion device tfarough ilie expandable tubular member conQidses: 
iiijecting a pressurized ffadd into tubidar support meni^ 

1 07. A method of plastically deforming and radially e3q)anding an expandable tubular member using an 
apparatus con^lsing a tubular support member, an adjustable expansion device movably coupled to the tubular 
siqqKttt member, and an actuator movably coupled to the tubular s u ppo rt xoadbet for adjusting die adjustable 
expansion device, compnsing: 

coiupling a first end of tbe e)q)andable mbular mento to a tubular stnictor^ 
inserting die apparatus inlo tba first end of the esqpandabic tubular memb er in a fiist direedon; 
displacing the actuator of tbe apparatus in a second direcdon (^ashe to die &st diiectiou; 
applying a resiUent biasing foitcc to the adjustable e^qpansion device in the second ^recdon; 
moving the accuator and die adgnstable expansion device of die apparatus out of die second end of die 
eiqiandable tubular member; 
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TciiiS6rtifig the actuator of the apparatus into tht fiecond aid of tbe es^andable tubular meaiber Id die 
second direction; 

incroaskig die outside diameter of the ac^ustable e^ansion davice by displacing die actuator and the 
adjustable e^iansion device relative to die expandable tabular nember in die first dtiecdon; 
and 

plastically deforming and jadially e^qumding die eTqpandabk tubukf mend)er by moving die adjustable 
esqwDsion device Huoogh die expandable mbolar mento in die second direction. 

lOS. The mediod of dann 1 07> wherein dxqilacing die actuator of the apparatus in the second directiGn 
compcises: 

inqpacdng die actuator Tvidi die first end of die ei^andable tabidar member. 

109. The mediod of claim 107, \«^erein displadng die actuaTor and die ad[uatabk escpansioD device relative 
to tbe expandable tubular meniber in the first directian conqsiises: 

irnpaciing the actoalor with die second end of tlie expandable tubular meinber. 

1 10. The mediod of claim 107» wherein moving die a4justable expansion device through die e^qNOidable 
tubular member con^nises; 

pulling die a<y ustable expansion device dnough die expandable tubular member* 

111. The msdiod of claim 107^ finther con^rising: 

fluididy seaKi^ die interftce between die tubular support member of die qjparatus and die expandable 
tuibulatmmben 

herein moving die adjustable esqmnsian device through tbe expandable tubular mendier com^ises: 
xiyeedng a piessndzed fluid into die tubular support member. 

1 12. An adjustable expansion device, cmup iiaing ; 
a phnaUiy of e39ansian segments; 

means fbr guiding die expansion segments on a tapered body; and 

means ibr controUably displadsg die ei^ansion segments along die tapered bodty. 

113. The asseznbly of claim 112, fonhercon^cismg: 

means fbrresilieiidy guiding die expansion segments on the tapered body. 

1 14. The assembly of claim 112, further conqirisfaig: 
means for Intexloddng die eiqpan&ioii s^ments. 

1 15. The assembly of claim 112, fiutiier cortqydsing; 

means for drviding die e^qmnsion segmoits imo first and second gcorxps of esqiansion segmoits; and 
means for ioteileaving die first and second groups of esqiansion segments. 
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1 1 6. Hie assembly of daim 115, Anther campiising: 

means for ovedapping the fixst and second gnupa of en^SDsLm segments* 

117. The assenibly of claim 1 15, v^ieieia Hie nxsems £br controllabfy displ&eiog flie eo^ansion segmento 
along the tapered body con^nues: 

means for displacing the first and second iotExleaved gco\^ of o^ansion segments in opposite 
directions. 



118. An a4P^l>lc 63i|kansion device, comprising: 
a plurality of ocpanaion segmenls; 

means far guiding ^e e?qpansioB segments on a iimlii«<ided tapeied body; 
means for interlocking die ex^ansian segments; and 

means for controliably displacing ^e expansion segments along die tapered body. 

119. An adjustable esqpansion device, 

a plurality of e^qiansion segments; 

means for resiliendy goiding diie expansion segments on a nndti'Sided t{q>ered body^ 

means fat guiding each of diA expansion segments on oniosite sides iathe cixcnmfetential direction; 

means fibr interlocking the expansion segments; and 

means for controliably displacing the ciqiansion segmeob along Hms tapered body. 

120. An a<Sn5table eacpansion device, compiisiiig; 
a phirality of expansion segments; 

nueans for dividing the expansion segments into first and second gjcaap^ of ea^assion segments; 

means for interleaving flie first and second gn>Tqs of ejqpansion segmente; 

means for overlapping the first and second groiQis of €oq>aQsion segments; 

means for xesilienfiy guiding the expansion segments on a o»dti*sided isqiered b ody; 

means guiding each of tfxe eayansion aegments on opposiire sides in flie cireiimfertMtigl direction; 

means for comroBably displacing the expgnsion segments along fiie tapered body. 

121. An B^ustable e3q>ansion device, cornpiising: 
a phnaltay of ekpansion segment^ 

means for dividing d&e e3q)8nsiQn segmi^ts into first and second groiq»s of expansion segments; 
means for interleaving the first and second g[Dq>5 otcxpznsiou segments; 
means for guidiDg the ejq^ansion segments on a mohi-sided t^iejed body; and 
means foi controliably displacing die expansion segments along the tapered body vvIuIb also relatively 
displacing the fiist and second groups of expansion segments in opposite directions. 
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1 22. An B|jpuiutus for plastically defonnmg and xadially cxpsodhg an e:q3andable tubular meniber, 

Cuui^iiSmg; 

a tubular siqiport mdnbcr; 

an B^ustabte e;q)an5ian device movaUy coi^led to fbe tubular support member; 

mieass for actuatibg tbe luyustable expansion dsvice; 

means for locking fte actuator to the tabular ai^ort member of qjpazatns; 

means for unlocking the actuator 6om tbe tubular su{^)ott meniber of tbe appamtus; 

means for increasing the outside dianieter of the ac^'ustable ezqiansion device by moving the tubular 

support member relative to tiie actuator, the a#3stable expansion device, and ibe raq>andable 

tubular mend)er. 

1 23. Tlie apparanis of claim 1 22, wherein tibe tubular support member inchides one or more higs; "wbmin 
the actuator includes one or more coxi^onding retaining skits; and Tvbeiein the meana for looking conqaises 
positioning the lugs into the oarrespottdiDg letaiuing slots. 

124. The apparatus of claim 1224 wherein the tubular siqppoit mend)er inchidea one or more bigs; Ttdierein 
the actuator inchides one or more conespondmg retaining slots; and wherein die means for nmodring conq>rises 
positioning the higa ont of engagement widi corresponding retaitdns slots. 

125. The method of claim 122, furttier con^rising: 

means for Huidicly seating the interface betwe^ die tubular si^vport member of the apparatus and ^ 
expandable mbular member. 

126. An apparatus fbr plastically defbxmmg and radially tKpaa6sng an eiqiandable tubular ruember, 
compKismgi 

a tabular support memh c i^ 

an adjustable expansion device movably coiqilcd to Iho tubular si^ort nieaibci; 

means fbr actiAimg the adjustable expixmom device; 

means for displacing the actuator of the appamtus in a first direction; 

means for applying a resilient biasing £Mt to iht adjustable 6jq[>ansiQn device wiien die actnator is 

displaced in die first dhrectiaD; 
means for increasing the outside diameter of the adjustable expansion device by di^lacing tfie actuator 

and ^ adjustable expansion device relative to the esqpandable tubular mnoober in a second 

direction opposite to the iirst direction. 

127. The iqiparatus of claim 126, wherein file means for displacing the actuator of fiie apparatus in fte fiist 
direction coxnpiises: 

means fox Impacting the actnator. 
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128. The apparatus of okim 126, herein ibc means for displacing &e actuator and the adjustable esqtanston 
device lelativt to the expandable tiibu^ tkffixnber in the 1^ dkcction coa^prises: 

means for meeting the actuator. 

129. An apparatus for ladiaily expanding a tabular membei; conxpiisiog: 
a tubular support ineniber; 

an acyustable oqmnsion cone: assembly movaibly coupled to fiic tabular auppoxt member; and 
means for adjusting the adjustable expansion cone assembly; 

wherein ^e adjustable ejipansion eone assembly comprises one or more rigid moveable eiqiansion cone 
segments. 

130. An acyustable expansion ccme assembly, comprising: 
a tubular siypott mefriber^ 

an adjustable expansion cone movably coupled to the tubular si^)port member, conqnising; 
a plurality of rigid expansion cone segments; and 

means for guiding the rigid expansion cone segnvents on the lubular si^port member; and 
means ibr a^ustiqg the aotfustable expansion cmie. 

131. A mcdxid of opeiating an aiQusl&ble e)q)ansion cone assembly con^irising a phirali^ of rigid 
es^ansion cone segments, con^slng: 

guiding the rigid expansion cone segments on a tapered body; and 

controUably displacing ti)e rigid expansion cone segments along the tapered body. 

132. A method of opetatiiig an a^nataUe expansion cone assembly composing a plurality of rigid 
expansion cone segments, canqndsing: 

guiding the rigid expansion cone segments (ma nnUti^sidGdtqiorBdbod^ 
interlocking die rigid eo^ansion cone segments; and 

contTDllably displaciiig tbs rigid esqaansion cone segmiuits aloqg tibte tapered body. 

133. A mediod of operatiDg an adjustable es^anskm cone assenibly comprising a phual^ of rigid 
expansion cone segments, oonapfislng: 

resiUestly guiding flse rigid tKptatakdx cone segments on a mnlli-sided tapered bodty; 

guiding each of the rigid e?q>ansion cone segments on opposite sides in the drcumferential direction; 

interlocking the rigid expansion cone segments; and 

cantroHably diq)lacing tbs rigid expansion cone segments along ihe tapered body, 

134. A mediod of opeiating an adjustable es^ansion cone assembly conqitising a plurality of rigid 
expansion cone segn^ents, comprising: 

dividing &e rigid esqiaifiion cone segments into fiist and second groins of rigid esqpansioncone 
segnients; 
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interleaving the first and second groups of dgid oqiansion cone ^egoients; 
overlqyping the first and second groups of rigid gxpanMon cone segments; 
resiliently guiding &e rigid expansion cone segments on a multi-sided tapered body; 
guiding each of the rigid expansion cone segments on opposite sides in ^ eiioumfeccntial dxrection; 
and 

controllably displacing die rigid eaepanskkn cone segments along the tapered body. 

135. A mediod of operating an adjustable expansion cone assembly con^rislng a plurality of rigid 
expansion cone segments, coniprising: 

dividing the rigid expansion coooe segments into fust and second groijfis of escpansion cone segments; 
intetleaving the fint and second groins of eiqmsion cone segments; 
guiding tbe expansion cone segments on a multi-sided n^^ed body; and 
controUably displacing the expansion cone segooents along the tiered body ^soinle also relatively 
displacing the first and second groi^ of expansion cone segments in opposite direcdons. 

136. An adjustable expansion cone assembly, comprising: 
aphualityofrigid expansion cone segments; 

means for guiding the rigid e^qpansion cone segmenia on a tapered body; and 

means for oQniiollab^ displacing tbe rigid oqiansion cone segments along die tapered bod^. 

137. An ac^nstable e3q>ansion cone assembly, comprising: 
a plurality of rigid expansion cone segments; 

means for guiding die rigid e^qiansion cone segments on a tnuld-sided tapered body; 
means for interioddng the rigid eiqmnsiQn cone segn^ots; and 

means for contrdlably displacing die rigid e;qiansion cone segmems along foe tspered body. 

138. An adjustable 63i3>anrion cone assenibly, con^nising: 
a phuaH^ of rigid eKpansion cone segmentE; 

means for rcsilienliy guiding the rigid expansion cone segments on a nrnM-^dcd tapered body; 
means for guiding each of foe r^d wqjiansion cone segments on oj^ositc sides in foe drcumfbrendal 
direction; 

means for interlocking foe rigid expansion cone segments; and 

means for controliably displacing the rigid expansion cone segments along the tapered bocfy. 

139. (Original) An adjustable expansion cone assenibly, comprising: 

a phiraliQr of rigid expansion cone segments; 
means for dividing foe rigid expansion cone seguotems inio fbst and sm 
segments; 

means for intedeaving tlie lirst and second groiq>s of rigid expansion cone segniesis; 
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means for overlapping fizst and second groins of rigid expansion cone segments; 
means for resiJiently guiding ngid expansion cons segmcfits on a multj-'sided lapered bod^ 
means for guiding each of the rigid eaq^ansion cone segments on opposite sides in %b ciicaraferealial 
dircotioiiij and 

means for coptrolUbly displacing die r^d ei^ansion cooie segments adong iht lapmd body. 

140. An adjustable ejqiansioo cone assembly, con^dfiing; 
a plurality of ligid expansion cone segments; 

means fior dividing the rigid ej^andon cone segments into fhst and second groi^ of eiqpansion cone 
segmenis; 

means for intedcaving the fiist and second gronps of rigid es^ansion cone segments; 

means for giudhigtbe rigid expansiaoconc segnientsoQamnlti-sidedtiqpexedbody; and 
means for controllably displacing fbR rigid expansion cone segments along flie tapered body while also 
relatively displacing ^e fizst and second groups of rigid e^ansion cone s^ments in opposite directions. 
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